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Summary

Informaticz available
as-af 30 Juze 1987
was used 12 1his repori.

USSR:
Forecasting and Planning
Weapons Acquisition’

The Sovict military and defensc industrics cngage in an extensive cffort to
identify futurc Western weapon systems and technologies and then forecast
their own systems 2nd rescarch directions. These forecasts are developed,
integrated, and approved as part of the process to identify and substantiate
the Communist Party of the Sovict Union's (CPSU) “Main Directions of
Economic and Social Development of the USSR." These military research
and development subsects of the “Main Directions™ are palicy documents
that guide the generation of weapons and technology requircments and the
formation of five-year plans for military development.

The forecasting and planning process for Soviet weapons aperates within
the fairly inflexible schedule of the five-year planning process. Normally,
major weapons development projects are forecast and planned two to three
years before the start of a five-year plan if they are 1o be implemented
within that five-year plan. The formulation of the five-vear plan calls for
decisions at specific times in the preparation process. Making prompt
decisions within the planning schedule is one of the strengths of the Soviet
acquisition process. We believe, however, that the system responds poorly
to Western developments that occur after the five-year plan is finalized or
after a key decision point has passed. If the Soviets are forced to respond to
Western initiatives midstream in a five-year plan with new initiatives that
consume substantial resources, major disruptions to the planning and
resource allocation process can result.

The long Sovict leadtime (seven to 15 years) for responding to Western
threats (systems) requires the Soviets to forecast threats far in advance so
that they can field a timely responsc when the threats are deployed. For ex-
ample, the Soviet ZSU-X radar-directed 30-millimeter (mm) battiefield
antiaircraft artillery (AAA) system was designed in the 1970s as a response
to US Blackhawk, Apache, and A-10 aircraft, which were beine designed
to operate in the less threatening 23-mm AAA environment.

Sovict threat forecasting is greatly cased by the open, largely unclassified
workings of the Western weapons acquisition process. Specific information
on the performance characteristics of planned Western systems is an
esscntial element of the Soviet process. With a high level of confidence in
their forecasts of threats from the West, the Soviets can better forecast
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their own systems and technology requirements. Classified “black™ pro-
grams and deception that withhold key information rcgarding Western
weapons program goals and system characteristics obviausly impede to
some extent the Sovicl capability to respond te Western developments.

The Soviets view themselves as locked into a military-technical competition
with Western designers. The competition is at the level of weapen system
performance characteristics, not the technology embodied in the systems.
The Soviets do not always develop systems that arc the technological cqual
of Western systems nor do they always follow similar technological
approaches in designing systems. The compctition, however, keenly attunes
Soviet designers to the capabilities and techniques of their Western
‘counterparts.

Main directions set broad trends in weapon and technology development
and allow the Soviets to maintain the momentum of a system design effort
with a steady Row of new, usually evolutionary, designs. Thus, the Soviets
can maintain approximate technical paritv with the West without taking
on technologically risky weapons development projects. They do have to
design incrementally new or modified weapons more often but apparently
accept this as the price of preventing Western military-technical superior-
ity. This incremenial cvolutionary process accounts, at least in part, for the
large numbers of major weapons systems (over 100) under development at
one time.
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Intreduction

Sovict five-year and annual cconomic plans encom-
pass activitics for industry, science and technology,
transportation, agriculture, matcrial and labor supply,
investment, 2nd other cconomic components from
cvery organization, ministry, and region in the Soviet
Union. Becausc market forces arc lacking, economic
activity is driven by and inust be included in the plan.
1f one important part of the plan fails badly—
steelmaking, for cxample—all parts that arc affected
must be recast.

A major part of the five-year economic plan is 1
“Plan for Military Construction, .n intcgrated plan
for the development of the Sovict armed forces. To
formulate five-year plans, a lengthy preparatory effort
is required. The military's preparation for the next
five-year plan begins in the first year of the current
five-year plan. The civilian ministries begin prcpara-
tion a year or two later. We belicve this puts the
military in a strong position to get first call on
resources.

The five-year horizon of the plan is too short to
encompass the technology development, design, and
preparation for production of major weapon systems.
A long-term (1 5- to 20-year) forecast provides the
overview and context for major development projects.

This study describes and assesses the Soviet military
rescarch and development (R&D) forecasting, pro-
graming, and planning process. It provides tools to
identify weaknesses in the Soviet system that US
weapons acquisition strategy could exploit and to
identify Soviet forecasting techniques that the United
States could use to better forecast future Soviet
system and technology goals. For completeness, we
include in the appendix a description of the Soviet

scicntific rescarch and experimental design processes
and a general comparison of US and Soviet weapons
development processcs.

This study has drawn on an cxtensive body of unclas-
sificd Soviet writings on the forecasting and planning
process, on Sovict policies 2nd problems of managing
the introduction of technology into design and produc-
tion, and on military forecasting. Open litcrature has
been supplemented by Forcign Broadcast Information
Service translalionsc :cporls, and‘

Forecasting: The Basis of Soviet Planning

Marxist-Leninist ideology presumes a knowable fu-
ture based on the tenets of dialectical materialism.
The Soviets claim their ideology is scientifically valid,
dialectically logical, and historically proven. Their
five-year planning process is intended to ensure that
the future unfolds in an orderly, planned manner.
Thus, the Soviets believe that the future not only can
be forecast, tut, given their planned economy, must
be forecast.

Since the early 1970s forecasting future systems and
technologics has taken on an increasingly important
role in Soviet five-year plans. This cmphasis can be
traced to a 1968 joint resolution of the Commumist
Party of the Sovict Union (CPSU) Central Comunittee
and the Council of Ministers *On Measures for
Increasing the Efficiency of the Work of Scientific
Organizations and Speeding Up the Utilization of
Scientific and Technical Achicvements in the Nation-
al Economy.” Th's resolution was the basis for several
far-reaching reforms in the administration of science
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and technology—both mititary and civilian. 1t called
for the extensive usc of forecasting in planning R&D
projects and in capital investment. The resolution
stated in part: :

Corsider it necessary that for the mosit impor-
tant problems of development of the national
cconomy and of iis separate branches scientific-
technical forecasts henceforth be drawn up for
the long-terni period (10 10 15 years and morc),
which must be the basis for selection of most
long-terns directions of technical progress and
the efective paths of developmeni of the nation-
al economiy and of its separaie branches.

The 1968 joint resolution, in effect, firmed up the
relationship between forecasting and the party con-
gress document on *"Main Dircctions of Economic and
Social Development of the USSR.™ Main directions
(osnovnyye napravlznyye) sct the overall goals for the
Soviet Union and give the five-ycar plan its political
underpinnings. According to the Soviets, the forccast
“scientifically substantiates” the five-year plan and -
party policy that guides the plan.’

Earlier CPSU main dircctions had a five-year hori-
zon. The main directions of the 26th Pacty Congress
looked ahcad 10 years to 1990. The main directions of
the 27th Party Congress in 1986 looked out 15 years
to the year 2000.

Since the carly 1970s forecasts have been usced to
identify and “scientifically substantiate™ the main
directions of Sovie: science and technology (S&T).
During 1974 and 1975 the USSR Academy of Sci-
ences conducted forecasts of S&T directions (o be
pursued during the 10th Five-Year Plan (1976-80).
From 1976 to 1979 a large number of ministerial
R&D organizations participated in forecasts that
formed the basis for the 11th Five-Year Plan (1981-
85) and looked out to 1990.¢

The current Sovict leadership is particularly intent on
requiring the use of forecasts as the basis for plan-
ning. In August 1986, Lev Zaykov, then the Central

Committee scerctary responsible for delense industry.
noted at a Central Committee Conlerence on
Machinzbuilding:

1t is essential that there should be in every
ministry a precise and scientifically: based long-
term forecast in every seclor for the develop-
ment of all 1ypes of technology, and that 1his
should be used as c guide in drawing up five-
year plans Sor creatior: of new 1ypes of orticles.

Military Forecasting and Planning

The 1968 decree stimulated a high level of S&T
forccasting activity and precipitated several books and
articles describing different types of military forecast-
ing. As with S&T forccasting, mifitary forecasts are
uscd during planning. According to open sources. the
results of military forecasting serve as a scienlific
basis for development of plans in military affairs.

The long Sovict leadtime (seven to 15 years) for
responding to Western threats (systems) requires the
Sovicts to forecast threats far in advarice so that they
can field a timely response when the threats arc
deployed. For example, the Soviet ZSU-X radar-
directed 30-millimeter (mm) battieficid antiaircralt
artillery (AAA) system was designed in the 1970s as a
responsc to US Blackhawk. Apache, and A-10 air-
craft, which were being designed to operate in the less
threatening 23-mm AAA environment.

Open literature identifics five clements of military
forecasting: military-political, military-strategic, op-
erational-tactical, military-economic, and military-
technical. Military-political forecasting is the newest
element of military forecasting. Although it was first
discussed in a 1979 Military Thought article, mili-
rary-political forecasting may not have become an
official part of the forecasting hierarchy until the
mid-1980s. It first appeared in the 1986 Military
Encyclopedic Dictionary. 1t forecasts the development




of other states” military policics and the possibility
and naturc of military danger, tense relations, crisis
situations, local conflicts, and world war. Military-
political forccasting zlso works out recommendations
regarding the goals and tasks of Soviet military palicy
and doctrinc. The political leadership undoubtedly
reserves to itsclf the final say on military policy and
doctrinc.

Each clement of military forecasting is designed to
address one or more questions:

» Military-Political
— What arc the military poiicics and goals of
foreign states?
— What are the likely areas of military conflict?
— What should be the military policy, strategy,
and doctrine of the Soviet Union?

* Military-Strategic
— What will be the character, objectives (military
and political), and composition of forces in
future wars?

¢ Operational-Tactical
~ What will be¢ the means and methods of con-
ducting futurc combat operations?

« Military-Economic
— What will be the most cflective quantitative and
qualitative composition of armed forces to ac-
complish future missions with minimal expendi-
ture of resources?

* Military-Technical
— What are the potential characteristics of and
the threat posed by future Western weapons
-and equipment?
— What are the prospects for development of
Soviet weapon systems and technologies?

Military Technical Forecasting: A Key Element in
Soviet Weapons Development

Military-technical forecasting is especially important
because it is coneerned with identifying future mili-
tary systems and technologies—the essence of the
future military power of the state. It also addresses

the schedule of devzalopment and the cost. Military-
technical forccasting has been described by Engincer
Maj. Gen. Yuriy V. Chuyev as the most rapidly
developing division of military forccasling{-

“The military-technical forccasts are, in effect, inte-
grated research to substantiate the main directions of
armament and military technology,

C_ I,miIimy-u:chnical
10y 1> an integral part ¢ process to develop

the “Plan of Most Important Research (NIR) and
Development (OKR) ior Armament and Military
Technology™ of the Five-Year Defense R&D Plan (sce
appendix).’ It is an integrated effort involving many
kc?' militarv and defensec-industrial organizations.

According to the 1976 Soviet Military Encyclopedia,

military-technical forecasting “provides data about

possible tactical-technical characteristics of arms and

military equipment, prospects for their future develop-

ment and improvement, and the appearance of pew

types of weapons.™ The goals of military-technical

forecasting include:

* Describing the capabilitics of future weapons of the
enemy and their initial operational capabilitics.

* Assessing the threat posed by these future enemy
systems.

* Preparation of data for weapons requirements which
will “preclude military-technical superiority of the
probable enemy.”

* Scientific research work (NIR—naucnaya issledovarel ‘skaya
rabota) is the siage of Sovict R&D concerned with research and

hnology devel ) design work (OKR—opyt-
naya konstruktorskaya rabota) is concerned with full-scale system
development with the aim of introducing a new weapon into
production®

»
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Performance Indexes: The Basis of Military-
Technical Forecasting

One goal of a Sovict military-1echnical forecast of a
futurc forcign weapon system is the identification of
performance characteristics for that system. The So-
victs address a foreign threat system almost cntirely
in terms of its tactical-tcchnical characteristics (tak-
tiko-tekhnicheskiye kharakteristiki—TTKhs). With
that threat forecast in hand, they forecast the perfor-
mance characteristics of their future systems. The
formal tactical-technical requirements for Sovict mili-
tary hardware are derived from military-technical
forccasting. In their anthoritative book, Forecasting
in Military Affairs, Chuyev and Yu. B. Mikhaylov
linked threat forecasting, their own systems forecast-
ing, and the importance of TTKhs:

The resolutions of the questions of developing a
new type of weapon requires a forecast of the
enemy’s weapons and military equipment. . . .
The question of whether there is a need to
produce a new weapon Is inseparably linked
with the determination of its tactical-technical
characieristics.

The 1976 Sovier Military Encyclopedia describes
TTKhs as “the aggregate of quantitative characteris-
tics of a model or picce of military equipment orga-
nized in accordance with a designated scheme, which
determine its properties.” TTKhs are the mission-
important characteristics of a system. For example,
the principal TTKhs for a reconnaissance system are:
« Probability of target Cetection of a specific target at
a given range.
* Maximum and minimum ranges.
» Accuracy in determining target coordinates.
Other TTKhs considered important for all military
bardware, regardless of function, include reliability,
survivability, and resistance to interference

Although thc cxpression tactical-technical character-
istic is most commonly used to describe military
system performance indexes, Soviet open literature
sometimes refers to performance indexes using differ-
ent terminology. In practice, however, all the terms
have the same meaning. For example, tactical-techni-
cal data and flight-technical characteristics are used

to describe helicopter and aircraft performance index-
¢s. Performance characteristics for ships and subma-
rincs arc called tactical-technical clements. These
include armament composition, displacement, speed,
and range, and, for submarines, dive depth, autono-
my, type of power plant, and sccurity from cnemy
detection.

The Sovicts take into account disparitics in TTKhs of
their and forcign systems in planning apcrations and
tactics. They also model operations and tactice 1q
identify the most important TTKhs.

Forecasting Methodologies

Soviet forecasters use one or 2 combination of three
basic forccasting techniques: extrapolation, mathe-
matical modeling, and polling of experts (heuristics).
Extrapolation and mathematical modeling are used
primarily for short-term military-technical forecast-
ing. Extrapolation identifies trends in TTKhs—such
as the increasing bore of tank main guns or the higher
resolution of side-looking radars. Mathematical mod-
¢ling of conditions of use are uscd to identify ths most
important TTKhs of a system and their role in system
performance. For the longer term, where conditions
are less well known and less quantitative precision is
required, heuristic forecasting is used.

For technology forecasting, the Soviets make exten-
sive use of Western forecasting techniques and infor-
mation resources. They statistically analyze patent
information and have developed or acquired the tools
to enalyze scientific literature data bases. Such analy-
sis can identify those areac of greatest scicntific
interest or activity.

-
One Western impetus to Soviet military-technical
forccasting was the Honeywell-developed Pattern sys-
tem (Planning Assistance Through Technical Evalua-
tion of Relevance Numbers). Pattern was used by the
US Air Force in the carly 1960s to support planning
of US acrospace systems and was cxpanded to encom-
pass ths development of all military and space-related
science and technology. Of particular interest to the




Sovicts is the applicability of this mcthoed to identify
an optimal national strategy to budget resources for
the development of new weapons systems over a 10- 16
15-year period. The Soviets belicve the advantage of
the Pattern method is that it facilitates the determina-
tion of relative prioritics and means for achicving .
multiple goals. It dircets resources toward the accom-
plishment of primary tasks without neglecting sccond-
ary oncs, cnat_:_!ing 2 morc systematic analysis of all
problems.

Although specific applications of Pattern to Sovict
military-technical forecasts have not been made pub-
lic, the frequency with which references to this meth-
od appear in Soviet forecasting literature suggests
strongly that the Sovicts probably have adopted some
techniques of Pattern’s goal-oriented forecasting.
They almost certainly have tried 19 use Pattern to
cmulatc US forecasts and refine their threat forecast-
ing. Conversely, as we acquire a better understanding
of Soviet forecasting techniques. we might be able to
cmulate their forecasts.

The Soviets use two basic types of forecasts in support
of planning—cstimative and normative. Estimative
forecasts seck a probabilistic assessment of the occur-
rence of cvents—for cxample, the probability that
gallium-arsenide technology will be mature cnough
for weapons applications in the 12th Five-Year Plan.
Forecasts of the occurrence and characteristics of
foreign systems are estimative forecasts. Normative
forecasts start with a goal (cither a new system or
technology) and forccast various paths to reach it. The
goals of normative forccasts are supplied, in part, by
CPSU policy and military-strategic, cperational-tacti-
cal, and military-cconomic forecasts. Normative fore-
casts form the basis for the development of main
directions. The main directions forecast, in turn,
supplics paths to the goals. The five-year plan sclects
an optimal path and dircc(_s the responsible organiza-
tions to achicve the goal

Main Directions: The Results of Military Forecasting

The result of the overall military forecasting eflort is
a draft of the main dircctions of weapons and technol-
ogy development activity for a period cxtending 15

years into the futurc. The draft proposcs specific
programs for ncar-term military system development
{OKR) and longer term technology development pro-
grams (NIRL Individual scrvice forecasts are inte-
2rated at the Ministey of Defensc level. The draft
probably is approved in principlc by the Defense
Council about two years before the start of the five-
ycar plan. The main directions draft becomes party
and government pelicy, serves as the basis for generat-
ing requirements for new systems and for technology
development, and is a basic planning document for the
forthcoming five-year plan. =

Availability of enabling technology to achieve speci-
fied TTKhs is one of the determining factors in how a
main direction is implemented. If the technology base
for a required system is avaifable, main directions
allow for the initiation of a weapons development
prograra (OKR) within the next five-year plan. If she
technology base needs to be developed or matured to
initiatc OKR programs in the 10- to 1S-year horizon,
main directions call for NIR in the next five-year

. plan,

For example, a main direction in antiship cruise
missiles might forccast the beginning of development
of a new missile in the 12th Five-Year Plan. It might
also forecast additional rescarch on seeker and propul-
sion technologies in the same five-year plan to support
the forecasted start of a new missile program in the
13th Five-Year Plan. Thus, 2 main direction allows
the Soviets to maintain the mementum of their anti-
ship cruise missile effort with a constant flow of new,
usually evolutionary designs. We believe the Soviets
strive to maintain approximate technical parity with
the West without taking on technologically risky
weapon development projects. They do have to design
incrementally new or modified weapons more often
but accept this as the price of preventing Western
military-technical superiority. Figure 1, which is
based on a Soviet graphic, shows how main Adirections
include research, design, and production.




Figure 1
A Main Dirccﬁlon is a Planning Mechanisme
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* A main direction defines a weapon ype of mission. It furccasts futuse systems and
provides for the enabling lechnology that makes possible improved performance
characteristics. In this case, a hypothetical weapon system family -such as an ~ - -
intercontinental ballistic missile and its planned modernized version-and its, > ~
supporting technologics would be part of 2 single main direction. :




The Five-Year Plan: Constraints and Opportunitics

The military-technical forecasting cffort for the next
five-year plan probably begins in the first ycar of the
current plan. It takes its goals from the policics
cmbodied in the main dircctions ard military-techni-
cal policy approved at the most recent party congress.
The Sovict military forccasting cffort for the 1991-95
five-year plan is now under way, bascd on the military
policy directions of the 27th Party C'ox_grc_si, which
was held in early 1986 (sce figure 2).

The relatively rigid five-ycar forccasting/planning
cycle both contributes to and detracts from the deci-
sionmaking process. The cycle provides the Sovicts
with a decisionmaking process that is significantly
shorter than in the US acquisition process. They have
specific periods every five years for developing forc-
casts and requirements and for making decisions
about weapons development. We believe the system is
most flexible in planning for the next five-yecar plan
during the first three years of the current five-year
plan. After the probable Defense Council approval of
the main directions (two years before starting the five-
year plan), the system begins to lose flexibility. For
example, if R&D involving large expenditures were
required, the Soviets would have difficulty responding
quickly to Western initiatives after 1989 because they
would be forced to alter the 1991-95 plan. They would
experience considerable administrative difficulty after
the 13th Five-Year Plan begins in 1991

In the research (NIR) area, we belicve the Soviets
could more readily respond to Western initiatives. The
defense industrial ministrics typically sct aside a

sizable 15 to 25 percent of their research budgetasa

reserve for unforeseen contingencics. such as new’
ideas or Western challenges.”

The Soviets rarely significantly change the designof a
system already in development. The Sovicts are more
concerned about disruptions to the resource allocation
process than they are attracted by advantages gained
by an earlier ficlding of a particular capability.
Rather, the Sovicts probably would initiate a program
to develop a modernized version at the carlicst oppor-
tunity. This policy allows th#m to move systems
quickly to deployment.

The Players in Military Forecasting

According to the 1976 Soviet Military Encyclopedia,
the Soviet Geacral Staff is the principal organization
responsible for military forecasting. We believe that
Gen. Vitaliy Shabanov, Deputy Minister of Defense
for Armawments, working closcly with the General
Staff and the Military-Industrial Commission, inte-
grates military-tecnnical forecasts prepared by Minis-
try of Defense and service technical directorates and
their subordinate military scientific rescarch insti-
tutes. !

The Ministry of Defense and each service have subor-
dinate main technical directorates that are responsi-
ble, among other things, for the formulation of re-
quirements for future military systems and for the
establishment of main directions for related scientific
research work and systems development (sce figure 3).
The forecasting role of the Chiel Directorate for
Shipbuilding and Armament of the Navy (GUKY)
was revealed in the June 1986 issuc of Morskoy
Sbornik, where Engineer Vice Adm. lvan I. Tynyan-
kin describes “Main Direction for the Development of
Shipbuilding Technology.™ Admiral Tynyankin is

-Deputy Chief of GUKYV. His article appeared scon

after the meeting of the 27th Party Cgmzrcss and cites
its “Main Directions™ as guidance.

Subordinate to these main technical directorates are
the military-scicntific research institutes (NII-MOs).
NI1I-MOs act as systems analysis and fcrecasting
agents for their services and have primary forecasting
responsibilities within their arca of expertise. The
NII-MOs work closely with rescarch institutes and
design burcaus in the. defense industrial ministries.
Some design burcaus in the Ministry of Aviation
Industry, for example, have sections dedicated to
forecasting the evolution of aircraft. Through the
NII-MOs the main technical directorates are kept
informed on the state of the art in military-related
technologics and formulate requirements for svstem
and technology development accordingly.

USSR Academy of Sciences

Some S&T forccasting for the military is performed
by the Section on Applied Probléms of the Academy
of Scicnces, headed by Chuyev, one of the preeminent




Vigure 2
Main Directions and the Five-Year Planning Cycles
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* Every five years the Soviet military completes a major forecast of luture forcign
and domestic weapon systems. These forecasts are integrated and submitted ta the
Defense Council for ratification. Once approved. they become party policy and are
cxpressed as main dircctions. Main dirsctions arc used Jo justily military rescarch

- and development activity in the next five-year plan. Afier theis appronal, system and
scicnee and kchnology programs arc incorporated into the “Plan of Most Impartant
NIR and OKR.™ the military rescarch and devclopment section of the Five-Year
Defense Plan




Figure 3
The Players in Military Forecasting
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military technology forccasters in the Soviet Union.
Chuyev was formerly associated with an air academy
in Kicv, where he worked on air defense problems.
Genceral Chuyey's rise to promincnee is prohably
closcly tied to the party’s demand for forecasting.”

The Scction on Applicd Problems tasks specialized
councils in the Acadsmy of Scicnces to provide fare-
casts of militarily important scicnce and technelogy.
The Council on Cybernetics and the Council on
Holography are known 10 have provided such fore-
casts. These councils provide 2 mechanism for the
military to tap the expertise of Icading academicians
and scicntists.

How Forecasting Supports the Planning Process

l.’_‘ from the mid-to-
ate 1970s, lcading Soviet military and defensc-indus-
trial R&D organizations participated in a project to
forecast future military systems and technologies. The
project was conducted as part of the process to
develop the 11th Five-Year Plan (198]-85).5

J.
.

[ .

The primary organizations responsible for carrying
out the forecasting project were the NII-MOs, which
arc subordinate to the technical directorates of the
services and to the Ministry of Dcfcnsc[

The principal phase of the forccasting cffort ended in
mid-1978, when the military had identified the mis-
sions, applications, and characteristics of future weap-
ons out to 1995—the main digcgtions draft of armi-
ment development.

After that coordination in the third year, tactical-
technical requirements were formnulated for specific
systems and technologics called for in the main
dir:clions.r T o

J.

This military-technical forecasting effort refiects a
concerted, nationwide program to tie scientifically
substantiated, long-range goals directly to specific
programs within the framework of the five-year plan-
ning process. The current political Icadership has
focused on forecasting—with a view toward compet-
ing with Western technical achievements—as a pre-
requisite to a high level of S&T achicvement.

Competition With the West

The goals and nature of military competition with the
West have not remained constant. According to the
1976 Soviet Military Encyclopedia, “Soviet military
doctrinc . . . gives a program of actions for guarantee-
ing military-technical superiority over the armed
forces of probable enemics [emphasis added]” After
1977 Soviet declaratory policy on military-technical
superiority shifted 10 “achieved parity [emphasis
added}:" :

The USSR does not take for itself the task of
achieving military-technical superiority, but
will not allow the attainment of superiority by
imperialist countries over us. The USSR deci-
Sively comes oul against the arms race, for
maintaining the achieved parity in the area of
arms and for lowering their levels
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Since the 27th Party Congress in January 1986, we
have scen a new formulation. The Sovicts now talk
about “reasonable, sufficient defense.™ One writer
states that sufficiency is defined primarily by the,
requirement for defense against aggression.

According to Marshal Sergey Akhromeyev, Chicf of
the General Staff, a military doctrine was being
developed in early 1987 based on ncw party policy—
that of maintaining the USSR's defense capability at
a strictly necessary level to preclude military-strategic
supceriority on the part of adversaries.

In terms of military technology, we estimate that the
principal impact of the new doctrine will be apparent
in the force levels of the 1990s and the weapons
approaching initial operational capability in the latter
balf of the 1990s. The Soviets are in the process of
identifying their military-strategic goals for the period
through 2005 and the economic, operational-tactical,
and military-technical measures to be undertaken
during the 13th Five-Year Plan (1991-95) in support
of those goals. The new military doct -ine will be a
primary consideration during the establishment of the
goals of the 13th Five-Year Plan. The decisions made
regarding this plan will be the first complete imple-
mentation of the new policies and doctrine.

The Soviets claim that they now have greater flexibili-
ty, particularly in the political arena, in dealing with
Western military-technical challenges. Nevertheless,
we believe the Soviets remain locked in an offense-
defense competition with the West. If the West fields
a weapon more capable of accomplishing its mission,
the multiple-launch rocket system (MLRS) for exam-
pic, the Soviets respond with systems or tactics to
frustrate that system, such as destruction of recon-
naissance assets, jamming of artillery radio nets, or
direct attack on the MLRS launcher. It is largely in
the area of fielding similar types of weapons that the
Sovicts have a new flexibility. For example, they need
not automatically develop an equivalent to the US
Strategic Defense Initiative (SDI) or a stealth cruise
missile

e

Milltary-Technleal Competition

Competition—but rot as practiced in Western de-
fense industrial companics—is a critical clement in
Sovict weapon development. Sovict weapon designers
do not compete with cach other; rather, they compete
with Western military system designers. The abject of
this competition is the development of military sys-
tems with performance characteristics that meet or
exceed thosc of comparable forcign systerms, or which
cflectively counter forcign systems. We believe the
Soviet military is interested in the technology content
of weapans only insofar as the technology is important
in attaining specified performance Jevels. Because of
their schedule-dominant R&D process, Soviet design-
ers tend to regard new technology as a source of risk
in that it can delay their program schedules or even
lead to failurc.,

Soviet writings show that qualitative competition has
been part of Soviet military-technical policy for al-
most 25 years. These writings show that, since the
carly 1960s, Sovict missilc designers were assigned
what was described as “the most important national
task"—the development of missiles superior to those
of the United States in terms of basic characteristics.

[ -4

Morc recent Soviet open-source literature shows that
competition with the West continues to be a priority
in military system development. An article by Soviet
aircraft designer S. V. llyushin states, *The merits of
an aircraft become clear only in comparison with
athers. usually foreign models of the same type.”

-

Sovict military-technical competition with the West
does not mean :hat the Soviets will always develop
systems that are the technological equal of Western
syslems or that the Soviets will follow simiiar techno-
logical approaches in designing these systems. Rather,




Soviet Response to US SDI

The US SDI is forcing a response from the Soviet
Jorecasting and planning sysiem. Following the late
1985 Gzneva summit, where General Secretary Mik-
hail Gorbachev and President Ronald Reagan failed
to reach an agreement limiting SDI, the Soviets
probably made a significant SDI-related research
commiiment. At the same time, the 12th Five-Year
Plan was being finalized. Some of this commitment
was apparently for NIR programs to develop technol-
ogy.

The commiiment of NIR resources in late 1985 was
probably intended to develop technology that could
support the start of some full-scale systems develop-
ment programs (OKR) in the early 1990s, or the
beginning of the 13th Five-Year Plan. This was the
same period in which the United States was to decide
whether and how 10 develop SDI systems, with initial
deployment occurring in the late 1990-2000 time
Jrame or beyond. If the Soviets were unsuccessful in
stopping SDI by 1990, they would be able 1o judge. on
the basis of their NIR effort, whether they should
respond to SDI by developing similar systems or by
concentrating on countermeasures, an advanced ter-
minal ballistic missile defense system, or some other
response. The Soviet commitment was almost cer-
tainly predicated on the United States following its
SDI schedule as described in 1985.

The Soviets are concerned about the cost and techno-
logical challenges entailed in responding to the US
SDI. Research is the cheapest part of the acquisition
cycle and very large sums of money will be involved if
they go into actual system development and eventual
deployment. These funds would have to be diverted
JSrom other programs and could threaten Gorbachev's
“restructuring” program. Even so, the Soviets must

respond to SDI because they cannot be certain that an
SDI-type architecture will not work. They fear that if
the United States develops a working SDI system and
they have not responded with countermeasures or
their own advanced ballistic missile defense system,
the United States will have achieved a firsi-strike
capability. h

An early US development decision (by 1988 or 1989)
would force the Soviets 10 make some hard choices.
To continue pacing the US SDI effort, the Soviets
would have to make system development decisions in
1988 or 1989, even though their plans and programs
had been formnulated 10 arrive at system development
decisions at the beginning of the 13th Five-Year Plan
{1991 or 1992). Thus, the Soviets would have to begin
system development before the technology develop-
ment eflort of the 12th Five-Year Plan is complete.
They might have 1o divert already-allocated re-
sources from the last two years of the 12th Five-Year
Plan. We believe the Soviets would also continue
their current NIR and OKR programs to deploy
modified and improved versions as they become
available. -

An early US decision to ¢ e SDI develop t
could alfect and limit Soviet responses. The Soviets
may not yet have the technology 10 support OKR in
all possible responses—and they would have to devel-
op thelr sysiems on a compressed schedule in order to
begin deployment in the mid-1990s. Thus, the US
SDI program has already affected Soviet forecasts
and plans, even though the Soviets would rather not
engage in such a costly competition. Their research
and development schedule is also vulnerable to an
earlv US decision 10 enter full-scale development.

~




in arcas of relative technological inferiority, forccast-

ing and trend analysis of key performance character-

istics should allow the Sovicts to:

* Judgce the status and prospects for their systems and
technologics relative to the West.

* Focus resources for development—including re-
quirements to acquire foreign technology.

* Develop technical approaches or operational-tactical
adjustments that will allow Soviet systems to_com-
pete with, or counter, Western systems.

r
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I J
irtually all Soviet

defense mduslnal ministries use dz(a acquired on
foreign systems in forecasting future systems. Many

cret

technology acquisition requirementsare directed pre-
cucl) to scrvice forecasting cﬂ'ons&

Western technology forecasts directly
aftect Sovict technology and military system develop-
ment requircments.”

Prospects: Continued Inccemental Cbange Using
Proven Technology

We believe that the evolutionary character of Soviet
military sysiem development is not likely to changce in
the foresceable future. Although the Soviets are be-
ginning to develop more technologically complex
weapons, they probably will continue to rely on
incremental devclopments to existing systems for the
majority of their weapons prograins. By and large. the
Soviets probably will continuc to follow the West's
lead in the development of technologies, although they
do lcad in a few arcas.

We belicve obtaining infermation on Western mili-
tary technology development and the performance of
military systems based on this new technology will
remain a priority Sovict intelligence requirement.
Information on Western military systems and related
technologies will continue to be a critical input for
Sovict development dccisiont ’

cac-
tion to Western developments—responding (;‘;cr-
ceived or forecasted threat—will continue to be the
principal charactaristjc of Soviet weapon system de-
velopment.




Appendix

The Soviet Weapons
Acquisition Process

This appendix is an orientation to that part of the
Sovicet weapons-acquisition process that follows the
forccasting, planning, and requirements generation
process. Where appropriate, we have made compari-
song begween the Sovict and US processes (scc figure
)

Scientific Research Work

On the basis of requirements emanating from the
main dircctions, Soviet military and industry under-
take scientific research and technology development
to lay the scientific-technical base (nauchno-tekhni-
cheskiy zadel) to support future devclopment of new
weapon systems. Scientific rescarch work (nanchno
issledovatel’skaya rabota), or NIR, is the bureaucrat-
ic process used to administer rescarch and research-
related activities. The conduct of scientific research
work is specified in state standards (GOSTs).

All military NIR can be considered goal-oriented
(iseleupravlennyy) in that it is conducted within the
context of a main direction—or mission-sgecific
goal—and is intended to support the development of
forecasted systems. The Soviets distinguish between
exploratory (poiskovoye issledovaniye) and applied
(prikladnoye issledovaniye) NIR research. They also
refer to applied research as experimental rescarch
(eksperimental’noye issledovaniye).

Exploratory research investigates ways of using scien-
tific and technical discoveries and the results of
fundamental rescarch to develop models of prospec-
tive cquipment. Applied rescarch is conducted to
develop technology and is directed at solving several
clearly formulated scientific and technical problems.
It examines the feasibility of using scientific results,
concepts, or discoverics during the creation of equip-
ment. The main goal of applied research is to make
technology available to the designer. According to
apen sources, only a small percentage of innovations
added to the scientific-technical base is used by
designers. The Sovieis consider the low rate of usage

technology

of new technology and the slowness of its introduction
into production to be principal weakness of their
syslcm:

The conduct of NIR is governed by a technical
assignment (tekhnicheskoye zadaniye—TZ) for NIR.
A TZ is ths tasking document that initiates any
rescagch (NIR) or development (OKR) activity,
zives the following breakdown of NIR for
applied rescarch in machine building and instrument
building:
¢ Preparatory stage.
* Development of theorctical parts of the theme.
« Planning and preparation of 1est stands, test equip-
ment, and controls. ’
*» Experimental work—testing mockups and experi-
mental models.
¢ Tests.
* Making corrections in the development and research
(based on the tests).
* Experimental introduction of new technology.
* Deductions and proposals based on the rescarch
theme.
« Concluding stage, which could include developing 2
requirement for system development.
Some Soviet writers do not include fundamental
rescarch (fundamental ‘noye issledovaniye) in the NIR
process. Fundamenta) research—also called pure
{chistiy), theoretical (teoreticheskiy), o basic (osnoy-
noy) research—is conducted predominantly in the
research institutes of the Academy of Sciences and
higher education institutions. Fundamental rescarch
supplements knowledge of nature and society, reveals
new laws, and leads to discoveries. It does not have
application as a goal. Other Soviet authors acknowl-
edge that fundamental research can be conducted
within the context of an identified technology develop-
ment effort (NIR) to study the physics underlying the
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It is important ta note that there is often no clear
dividing linc between different types of research.
According 10 onc scurce, “In practice, when conduct-
ing goal-oriented scicntific rescarch, the boundarics
between fundarcental, exploratory, and applied re-
scarch are frequently arbittary. The differeace be-
tween them consists mainly in the degree of uncer-
tainty of final results and the duration of the time
until the wgrk being accomplished will have a visible
cffect.

Experimental Design Work

The process of starting 2 military system development

program is begun when onc or morc of the following

occur:

« The main directions call for ncar-term development
of a specific military capability.

« A NIR 1o establish the S&T base to cnable deveclop-
ment of & forecasted system is complete.

« An urgent, unforeseen requitement arises,

The main directorate resg .nsidle for a particular

system wriles an initial tactical-technical requirement

(takitko-tekhnicheskoye trebovaniye) for the desired

weapon. From that, the directorate derives the tacti-

cal-technical assignment (tektiko-tekhnicheskoye

zadaniye), which segves 2s a request for proposals to

the design burcau.

For major weapon programs, the next stage is ad-
vance design {(avanproyeki), which is conducted as a
NIR process. In conducting research for the advanced
Jesign, the military and the designer examine design
alternatives that could meet the tactical-technical
requirement. A decision is then made on the system
concept most suitable for development. The military
then prepares a tactical-technical cconomic substanti-
ation (TTEhO) that addresses technical capability,
operational suitability, and cost effectivencss of the
prospective system. The advance design and TTEhO
serve as the technical and economic basis far decision-
making to proceed with the project

Whenever possible, the designer does not include in
the advance plan any unproven technology that poten-
tially would cause the program to fail or fall behind
schedule. The designer includes newly available, pro-
duction-ready technology from technology develop-
ment (applied NIR) projects. As a resalt, a de facto
technology freeze exists in the Soviet system at the
outset of a weapon design project

——
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High priority or costly weapon systems arc authorized
by a Politburo-level document called a joint decree
(sovmestroye posianovieniye) of the Central Commit-
tee and Council of Ministers. In the United States,
this deerec is equivalent to the Defensc Acquisition
Board obtaining Department of Defense (DOD) ap-
proval, assigning DX priority (priority resource alloca-
tion assigned by the National Security Council), and
obtaining multiycar funding. Issuance of a joint dc-
cree is the major Sovict decision point in beginning a
weapon development program and conducting it
through final acceptance. After the go-ahead decision
has been made, a tactical-technical assignment for
development is formally issued to the integrating
designgr. The projcct then enters the OKR phase.

Stages of Experimental Design Work

The weapon design project then proceeds through the

draft design (ehskiznyy proyeki) stage. Although ehs-

kiznyy proyekt is sometimes translated as concept
design, it is not the same as concept design in the US

acquisition process. This stage can take up to 30

months. Tasks carried out in the draft design phase

include:

* Patent research.

 Workup of the optimal variant of the article being
developed. )

« Sketching out the basic asscmbly units (subsystems).

« Specifying more precisely the overall form of the
article.

« Development of kinematic diagrams, cyclograms, or
preliminary linc diagrams.

« If necessary, making a mockup of the articlc being
developed.

« Description of the structurc and operation of the
article. :

« More precise specification of the technical and
economic indexes.

o Drawing up design documents for mockups of indi-
vidual assemblies with a view to checking the
principles of operation of the article being developed
and its parts.

« Submitting the results of draft designtoa
Scientific-Technical Council so that the project can
be defend~d and can proceed to the technical design
stage




The draft design stage is folluwed by the technical

design stage, which takes about two vears. During

technical design (tekhnicheskiy proyeki) the following

tasks aze carried out:

¢ Detailing the diagram and making technical
calculations.

« Development of the sketches of the overall form.

« Determination of the possibility of using standard-
ized and normalized assemblics and parts.

* Development of design sketches of individual
assemblics.

« If necessary, making mockups 1o verify the design
solution of the product or its integral parts.

+ Compilation of dctailed specifications.

« Estimates of durability.

+ Studies of materials, asscmblies, and parts.

+ Submicsion of the results of technical design to 2
scicntific-technical council for approval to proceed
to the next stagef

By the end of the techrical design phase, the designer
and subcontractors will have a complete outlinc of the
new system. A design freeze of the overall design
configuration occurs when the technical design is

approved by the military customer.

—

The weapon system now enters working design (rabo-
chiy proyekt), which takes four to six years. In
working design, detailed drawings of all parts are
made. The main goal of working design is to produce
2 well-documented pilot model or prototype (opytnyy:
obrazets) of the complete system that will pass state
acceptance tests (gosudarsivennyye privemochnyye
ispytaniya). Throughout the OKR stages, mockups
will be constructed to test the function of proposed
systems and the fit and layout of subsystems or to
plan the running of hydraulic or electrical systetns.
Toward the end of working design, the designer puts
the system prototypes through factory or designer's
tests (zavodskiye or konstrukiorskiye ispytaniya).

_ Zarly flight tests of a new missile would be considered
designer’s flight testsaAt the end of these tests, fully
developed, well-documented prototypes will be sub-
mitted for state acceptance tests. These tests are
conducted by the customer (the military) and will test
the performance of the new system and its reliability,

resistance to environmental stresses, and suitability
for opcration by the troops. Upon complction of state
acceptance tests, the new system is accepted into the
armament (prinyatiye na vooruzheniye) and cleared
for production. The designer transfers production
drawings and documcntation to the factorics and
maintains a reduced staff devoted to the system for
the entire time it is in service. The OKR process ends
with transfer of the wcapon inte production. .

Acceptance into the armament milestonc is not de-
ployment—-it is better to regard a Savict system as
rcaching initia! opcrational capability when it first
gocs on combat duty (na boevom dezhursive). Combat
duty is defined by the Soviet Military Encyclopedia
15 “the maintenance of specially designated forces
and means at a level of high military readiness for
solving quick-rcaction tasks or conducting military
opcralions.l

Comparison of the US and Soviet Acquisition Cycles

it is important to note the asymmetrics in the weapons
acquisition processes of the United States and the
Soviet Union. Although the processes appear similar,
there are major conceptual differences. The US pro-
cess is performance-oriented and optimized to allow
competition until late in the process. As a result,
technology and design freczes occur late in the pro-
cess. The Sovicts rely on a settled community of
specialized research and development entities that
rarely compete. Their schedule-dominated style
makes the Soviets risk-averse. To minimize risk, they
make technology and overall design choices before
proceeding to systemn. development. In the United
States, competitive demonstration and validation is
conducted before entering full-scale system develop-
ment, with the object being proof of design concept
rather than development of hardware for service use.
During the same relative time frame in the USSR, a
single system program conducted by a single develop-
ment organization involving onc desizn concept has
been defined and is under way”




Despite these ditlerences, the Sovict stages of re-
scarch and developiment have somic activitics that arc
comparable to activitics in the US DOD Program 6.
Program 6 is onc of 10 major defensc programs in the
US Five-Year Dcfensc Program. It consists of alt
rescarch and development programs and activities not
yet approved for opcrational use. Program 6 includes
basic und applicd rescarch tasks; projects with poten-
tial military application; and the development, testing,
and evaluation of ncw weapon systems and related
cquipment:

« Research in scientific problems with military appli-
cations (Program 6.1) is conducted by US military
laboratories, universitics, research centers, and in-
dustrial laboratorics. Itis generally similar to fun-
damcntal rescarch activitics conducted in the USSR
by Academy of Science, university, and industrial
institutes. In the United States and the USSR, the
work is dirccted towards creating x phenomena base
for technological research—{or example, occano-
graphic studics for antisubmarine warfare
applications.

Exploratory development (Program 6.2) builds the
foundation for application of specific technologies
for general types of weapons.

Advanced technology development (Program 6.3a)
evaluates the feasibility of using new technology in
solving specific types of military problems.

The Soviet concept of exploratory rescarch (NIR) is
similar to Programs 6.2 and 6.32 in that it looks at
devclopment of technology for general use and for
mission-specific applications. As stated earlicer, the
NIR divisions into exploratory and applicd research
are somewhat arbitrary, thus making correlations
with US stages inexact.

Reverse Blank

¢ The concept definition phase (Program 6.3by is

much like Sovict applicd rescarch themes (NIR)
conducted by military and defense industrial insti-
tutes during their advance design phase just prior to
OKR. In both countrics, alternative designs arc
proposed for further development. The advanced
technology development conducted during Program
6.3b is system-specific development of subsystems.
In the USSR, comparablec development usually
takes place beginning in the carly stages of OKR—
draft and technical design.

Full-scalc cngincering development (Program 6.4) is
the stage of a specific system authorized for eventu-
al deployment. This is soinewhat similar to Sovict

cxperimental design work (OKR), where blueprints

-arc prepared, design reviews are conducted, and

protolypes arc tested with production as a goal.




